Perfectionism is defined as the desire to achieve the highest standards of performance, in combination with unduly critical evaluations of one's performance. This study was designed to analyse the psychometric proprieties of the Portuguese version of the Frost Multidimensional Perfectionism Scale through confirmatory factor analysis in two different samples (calibration with 350 adolescent athletes and validation with 206 adolescent athletes). The confirmatory factor analysis suggested that after dropping items with low factor loadings, the six-factor model showed good fit (χ 2 = 292.83, B-S p < 0.001; χ 2 /d f = 1.693, PCFI = 0.79, PGFI = 0.70, CFI = 0.96, GFI = 0.93, RMSEA = 0.045). All constructs presented good internal consistency, convergent and discriminant validity. A multi-group analysis exposed the cross validity of the model. The correlations between perfectionism, fear of failure and sport anxiety measures revealed evidence of its concurrent validity, providing evidence for the proposed model. Overall, the results of the present study provided evidence for these instruments' validity and reliability, however further investigations are required. Resumen El perfeccionismo se define como el deseo de alcanzar altos modelos de rentabilidad asociado a evaluaciones críticas relativas a su rentabilidad. Este estudio tuvo por objetivo realizar un análisis psicométrico de la versión Portuguesa de la Escala Multidimensional de Perfeccionismo de Frost, en dos muestras diferentes (calibración con 350 atletas adolescentes y validación con 206 atletas adolescentes). El análisis factorial confirmatorio sugierió que después de dejar caer artículos con cargas bajas de factores, el modelo de seis factores mostró un buen ajuste (χ 2 = 292.83, B-S p < 0.001; χ 2 /d f = 1.693, PCFI = 0.79, PGFI = 0.70, CFI = 0.96, GFI = 0.93, RMSEA = 0.045). Las propiedades psicométricas del nuevo modelo han demostrado una buena consistencia interna, validad convergente y discriminante. El análisis multigrupos realizado ha comprobado la validad cruzada del modelo. Las correlaciones entre el perfeccionismo, el miedo a fallar y la ansiedad deportiva han revelado su validéz concurrente, proveyendo así evidencias de que el modelo propuesto es una herramienta válida para acceder al perfeccionismo en el contexto deportivo Portugués, sin embargo futuras investigaciones son necesarias.
Introduction
Perfectionism has been defined as the setting of excessively high standards of performance in conjunction with a tendency to make overly critical self-evaluations (Frost, Marten, Lahart, & Rosenblate, 1990) . This perspective, derived from a review of the existing literature on perfectionism, allowed the identification of several dimensions of perfectionism and included: (a) personal standards (PS; conceptualized as the setting of very high standards and the excessive importance placed on these high standards for self-evaluation); (b) concern over mistakes (COM; conceptualized as negative reactions to mistakes, a tendency to interpret mistakes as equivalent to failure, and a tendency to believe that one will lose the respect of others following failure); (c) parental expectations (PE; conceptualized as the tendency to believe that one's parents set very high goals and are overly critical); (d) doubts about actions (DAA; conceptualized as the tendency to feel that projects are not completed to satisfaction); (e) parental criticism (PC; conceptualized as the perception that one's parents are, or were, overly critical); and (f) organization (O; conceptualized as the overemphasis on precision, order and organization). To assess these various dimensions of perfectionism Frost et al. (1990) developed the Frost Multidimensional Perfectionism scale (Frost-MPS: Frost et al. (1990) . Several authors validated this instrument in different populations (Ablard & Parker, 1997; Parker & Adkins, 1995; Parker & Stumpf, 1995) and support was found in this structure using confirmatory factor analysis Parker and Adkins (1995) ; Parker and Stumpf (1995) .
A similar self-reported measure of perfectionism was designed by P. L. Hewitt and Flett (1991) The Hewitt Multidimensional Perfectionism Scale (Hewitt-MPS: P. L. Hewitt & Flett, 1991) . This scale contains three subscales labelled self-oriented perfectionism (SOP), socially prescribed perfectionism (SPP), and other-oriented perfectionism (OOP). Theoretically, meaningful relationships have been observed between the subscales of the two instruments. For example, strong positive correlations (rs > 0.60) are generally observed between the PS subscale of the Frost-MPS and the SOP subscale of the Hewitt-MPS (see Cox, Enns, & Clara, 2002) . Moderate to strong positive correlations (rs > 0.47) are also generally obtained between the PE, PC, and COM subscales of the Frost-MPS and the SPP subscale of the Hewitt-MPS.
Consistent patterns of correlations highlighting the functional nature of the Frost-MPS and Hewitt-MPS susbcales in sport domain are also evident in the literature. Research has shown that the COM, PE, PC, and DAA subscales of the Frost-MPS are generally associated with maladaptive correlates of perfectionism including heightened anxiety Hall, Kerr, and Matthews (1998) , fear of failure Conroy, Kaye, and Fifer (2007) increased burnout Gould, Tuffey, Udry, and Loehr (1996) , lowered self-esteem Gotwals, Dunn, and Wayment (2003) , and increased pressure to overcome mistakes (Frost & Henderson, 1991) . Conroy, Willow, and Metzler (2002) investigated how aspects of perfectionism in athletes relate to the fears of failure. Findings suggested that the perfectionist concerns dimension of perfectionism displays close links to fears of failure. Similar positive correlations between perfectionism concerns over mistakes with all five fears of failure were identified in Kaye, Conroy, and Fifer (2008) study. Conroy et al. (2002) investigated how aspects of perfectionism in athletes relate to the fears of failure. Findings suggested that the perfectionist concerns dimension of perfectionism displays close links to fears of failure. Similar positive correlations between perfectionism concerns over mistakes with all five fears of failure were identified in Kaye et al. (2008) study. Sagar and Stoeber (2009) showed that concern over mistakes predicted higher levels of all fears of failure.
According to Hall et al. (1998) , the perfectionism motivational construct may have a significant impact upon the cognitive appraisal process and predispose athletes to experience achievement anxiety. These authors concluded that overall perfectionism underpins achievement anxiety as it emerged as a consistent predictor of cognitive anxiety prior to performance. Kawamura, Hunt, Frost, and DiBartolo (2001) demonstrated that increased concern over mistakes and doubts about action were associated with higher levels of anxiety symptoms.
Similar findings were reported on an investigation into running addiction by Coen and Ogles (1993) , arguing that athletes who had a tendency to express doubts about the quality of their performances reported significantly higher trait anxiety. In the same way, Martinent, Campo, and Ferrand (2012) , confirmed previous results regarding strong associations between perfectionism subscales and specific dimensions of state anxiety.
In sum, these findings suggest that perfectionism may promote the use of maladaptive motivational cognitions during the performance process, which will possibly threaten the athlete's self-worth and eventually might contribute to the prediction of multidimensional state anxiety in sport.
The Frost-MPS has been translated into German (Altstötter-Gleich & Bergemann, 2006), French (Rhéaume, Freeston, Dugas, Letarte, & Ladouceur, 1995) , Chinese (Cheng, Chong, & Wong, 1999) , Spanish (Gelabert et al., 2011) , showing good psychometric properties.
Some perfectionism theorists (e.g. Missildine, 1963; Shafran, Cooper, & Fairburn, 2002) proposed that perfectionist tendencies may only function in specific areas of people's lives. Due to this point of view, some sport-specific domain perfectionism measures, started to be developed, validated and adapted to other languages and cultures such as Portuguese (Anshel & Eom, 2003; Dunn, Causgrove Dunn, & Syrotuik, 2002; Gotwals & Dunn, 2009; Junior, Vissoci, Lavallee, & Vieira, 2015; Soares, Gomes, Macedo, & Azevedo, 2003) . On the other hand, and according to Hewitt, P. Hewitt, Flett, Besser, Sherry, and McGee (2003) : "it has been demonstrated empirically that individuals with a high level of commitment to one perfectionistic goal also tend to have elevated levels of commitment to a wide range of other perfectionistic goals and that the greater the importance placed on being perfect in many domains, the greater the depressive symptomatology in perfectionists". This is the main reason why there are still a great amount of uses of the original Frost-MPS in several domains and languages.
To date, and to our knowledge, the Frost-MPS has been adapted to Portuguese sport context by Serpa, Alves, and Barreiros (2004) with questionable reliability results in almost all subscales (concern over mistakes = .78; doubts about actions = 52; parental expectations= .68; parental criticism = .66; personal standars = .68; organization = 83).
Therefore, it was our intention to analyse the psychometric proprieties of the Frost Multidimensional Perfectionism scale in its Portuguese version in the universe of Portuguese athletes, in order to provide a psychometrically valid and reliable instrument. More specifically, we intended to use the data collected to analyse the six-factor structure as it was proposed by the Frost-MPS authors. Furthermore, into a more refined analysis, we tested the model to determine its internal consistency and convergent validity; tested the invariance of the structure with a cross-validation strategy; and explored the concurrent validity with a sample of Portuguese athletes.
Method

Participants
The study encompassed a total of 556 adolescent athletes in two convenience samples, with an age range from 12 to 18 years old. The first sample (calibration), used for confirmatory factor analysis purposes, with 350 athletes (94 female, 256 male) had a mean age of 15.65 years old (SD = 2.45), while the second sample (validation), used for cross-validity purposes, had 206 athletes with a mean age of 15.29 years old (SD = 2.47).
Procedures
The study was reviewed by the University Ethics Board prior to data collection. Letters and parental consent forms were sent home to parents for participants under the age of 18 informing them of the nature of the study and requesting their permission for their child's participation in the study. All participants, including minors, signed consent forms.
Mesures
The Portuguese version of the Frost et al. (1990) Multidimensional Perfectionism scale (MPS-F) was translated and adapted by Serpa et al. (2004) . This 35-item questionnaire generates an overall perfectionism score as well as scores for six subscales that reflect specific domains of perfectionism: (1) concern over mistakes, (2) doubts about actions, (3) personal standards, (4) parental expectations, (5) parental criticism, and (6) organization. The total perfectionism score is the sum of all subscales except organization Frost et al. (1990) .
The Portuguese version of the Performance Failure Appraisal Inventory PFAI (Conroy et al., 2002) , translated and adapted and validated by Correia, Rosado, and Serpa (2016) is a multidimensional measure of threat appraisals associated with fear of failure. Participants were asked to rate how strongly they believed each of the 14 aversive consequences of failure were likely to occur to them after failing. Items were answered on a five-point Likert scale from 1 (do not believe at all) to 5 (truly believe). The Portuguese version of the Performance Failure Appraisal Inventory (PFAI p ) subscale scores was derived by summing scores on the individual items for each subscale. A composite fear of failure score can be derived by summing all 14 items.
The Portuguese version of the Sport Anxiety Scale SAS-2 Smith, Smoll, Cumming, and Grossbard (2006) translated and adapted by Cruz and Gomes (2007) has tree subscales (somatic anxiety, worry, and concentration disruption) each consist of five items. Satisfactory psychometric proprieties of this instrument were obtained in Dias, Cruz, and Fonseca (2009) study. A composite anxiety score can be derived by summing all 15 items.
Data Analysis
Data analysis, were performed using AMOS 22.0 (SPSS Inc. Chicago IL) and a confirmatory factor analysis (CFA) was performed to assess the psychometric proprieties of the Frost-MPS instrument. The maximum likelihood (ML) method was used. Following discovery of unsatisfactory fit, modification indices and standardized estimates were examined to evaluate for alternative models or probable item removals.
A two-step confirmatory strategy was used (Anderson & Gerbing, 1988; Byrne, 2010; Kline, 2011; Schumaker & Lomax, 1996) .
Univariate skewness and kurtosis of items were examined, as well as multivariate normal distribution using Mardia's (1970) coefficient of multivariate kurtosis West, Finch, and Curran (1995) .
Internal consistency (reliability) of the constructs was assessed through composite reliability, and we followed the recommendations of Fornel and Larcker (1981) to calculate composite reliability (CR), in which it is recommended that values ≥ .7 indicates a proper value of CR.
In order to examine convergent validity, average variance extracted (AVE) values were considered, whereby values of AVE ≥ .5 are appropriate indicators of convergent validity Hair, Anderson, Tatham, and Black (2009) .
Discriminant validity was established when AVE for each construct exceeded the squared correlations between that construct and any other Hair et al. (2009) . In order to identify Frost-MPS' factorial invariance, cross validation procedures were used with a multi-group analysis strategy (Brown, 2006; Davey, 2010; Schumaker & Lomax, 2004 ).
Assessment of model fit was based on multiple indicators (Hu & Bentler, 1999; Marsh, 2007) , namely: chi-square (χ 2 ) statistical test, the ratio of qui-square to its degrees of freedom χ 2 /d f , comparative-of-fit-index (CFI), goodness-of-fit index (GFI), parsimony comparative-of-fit-index (PCFI), parsimony goodness-of-fit index (PGFI), and root mean square error of approximation (RMSEA). Research practices using these indices state values for the χ 2 /d f should be less than 3, PCFI and PGFI above .60, while values above .95 for the CFI and GFI, and below .06 for the RMSEA represent a good fit (Arbuckle, 2009; P. M. Bentler & Bonett, 1980; Blunch, 2008; Kline, 2011) .
To study the adequacy of model replication a multigroup analysis was conducted with the calibration sample (n = 350) and the second sample, as validation sample (n = 206).
Model's invariance was tested by comparing the unconstrained model with constrained models (factor loadings fixed and variances/co-variances fixed). Factorial invariance was accepted when the models did not differ significantly (p > .05), according to the chi-square statistic (Loehlin, 2003; Marôco, 2010) . We also considered Cheung and Rensvold (2002) suggestion that a difference of CFI of less than or equal to .01 is an indication that the constrained parameters are invariant.
Concurrent validity was analysed by Pearson's correlation coefficients between the MPS-F's, the SAS−2 and PFAI's dimensions as well as their total score values. Evidence of the concurrent validity was obtained by studying the association among constructs measures that, theoretically, should be related, confirming, empirically, these relationships between the constructs Campbell and Fiske (1959) .
Results
Preliminary analysis
On the data there were no missing values and it was approximately univariately normal, since items with absolute values of skewness lower than 3 and kurtosis lower than 7 did not deviate enough from the normal distribution Kline (2004) .
Results of Mardia (1970) coefficient revealed that data violated the assumption of a multivariate Gaussian distribution P. M. Bentler and Wu (1993) , and a bootstrapping procedure of Bollen and Stine (1993) was applied to adjust the p value of the chi-square statistic.
Evaluation of Model Fit
Formerly, not all estimated factor loadings exceed the cut-off point of .50 (see Table 1 ), and according to Hair et al. (2009) "standardized loading estimates should be .50 or higher, and ideally .70 or higher" (p. 679). The goodness-of-fit indices produced for this first order measurement model indicated an unsatisfactory fit (χ 2 = 1450.899, B-S p < 0.01; χ 2 /d f = 2.83, PCFI = .74, PGFI = .68, CFI = .81, RMSEA = .072 [CI = .067 − .076]) showing that the hypothesized measurement model is inconsistent with observed data, and it is interpreted as evidence against the adequacy of the model.
Due to the lack of support from CFA performed, post hoc model adjustments were conducted in an effort to develop a better fitting model and further analyses became exploratory in the sense that they focused on the detection of misfitting parameters in the originally hypothesized model Byrne (2010) .
Since the results in the original model (first-order model) indicated that not all items did load significantly on its construct, in the interest of scientific parsimony, all scale items that showed unacceptable factor loadings were removed Byrne (2010) . This process resulted in the removal of item 10 and 16, from the original model. Examination of the modification indices (MI), suggested that an improved model resulted in the elimination of the items 4, 14, 15, 17, 18, 24, 26 and 29, following the intent of Chartrand, Robbins, Morril, and Boggs (1990) to create "pure measures of each factor" (p. 495) by allowing items to load on only one factor. We tried to keep the number of items eliminated from the model as small as possible and to leave at least three per factor, in accordance with the recommendations of Hatcher (1994) . According to Byrne (2010) large MI argue the presence of factor-cross loadings (i.e., a loading on more than one factor) and error covariances, respectively. The measures errors covariances observed could represent a systematic, rather than random measurement in item responses, and they may derive from characteristics specific either to the items or to the respondents Aish and Jöreskog (1990) . Another type of method effect that can trigger error covariance is a high degree of overlap in item content. This redundancy occurs when an item, although worded differently, essentially asks the same question or is related to another factor Byrne (2010) . A large error covariance between items 7 and 31 remained present (MI = 47.81, EPC = 0.25). This suggested that allowing the two errors to correlate would significantly improve model fit. Examining items 7 ("I am a neat person") and 31 ("I am an organized person"), it was clear that they were attempting to measure perfectionism related to Organization. Given the redundancy between both items we decided to correlate the two errors involved.
At this point of model adjustments, and besides the acceptable fit indices showed, the model was presenting some validity concerns (e.g., discriminant and convergent validity), specifically on the Concern Over Mistakes, Doubts About Actions and Parental Criticism factors. In order to insure reliability and model parsimony we eliminated item 13, item 28, and item 34 who showed to be the lowest factorial weight on their constructs (Biscaia, Correia, Rosado, Maroco, & Ross, 2012; Gladden & Funk, 2002) . Table 2 , standardized items loadings and the z-values provided evidence that the items accurately captured their respective factorsAnderson and Gerbing (1988).
As reported in
After these procedures, the model adjusted to the data, since the results obtained demonstrated an acceptable fit [χ 2 = 292.83, B-S p < 0.001; χ 2 /d f = 1.693, PCFI = 0.70, CFI = 0.96, RMSEA = 0.045 (CI = .036 − .054)]. All composite reliability values exceeded the recommended minimum .70 for psychological scales Fornell and Larcker (1981) and the AVE values provided evidence of convergent validity, as reported in Table 3 .
Furthermore, all constructs were considered to exhibit discriminant validity because all AVE values exceeded the appropriate square factor correlations. Overall, the measurement model was within the required criteria and showed good psychometric proprieties.
The second-order measurement model (Figure 1 Note. Factor Loadings < .50 items are in boldface. Table 3 Discriminant validity for MPS-F's Re-specified 1st Order Model Note. CM = concern over mistakes; DA = doubts about actions; PE = parental expectations; PC = parental criticism; PS = personal standards; O = organization; AVE = average variance extracted. 
Cross-validity
Concurrent Validity
The results presented in Table 4 , using the validation sample, revealed that all dimensions of perfectionism and SAS−2 subscales and total scores were positively correlated, except for somatic anxiety factor and organization factor. All aspects of perfectionism showed positive correlations with the different fears of failure dimensions, except for organization factor. Perfectionism total scores were also positively correlated with fear of failure total score.
Discussion
The purpose of this study was to test the factorial validity in a Portuguese sport setting of the Frost Multidimensional Per- fectionism scale (Frost-MPS) , originally developed by Frost et al. (1990) . The confirmatory factorial analysis performed on the Frost-MPS, to a sample of 556 athletes, presented lack of support from CFA performed. Even though the original factor structure of the scale was confirmed in our study, several problems were detected, namely items with unacceptable factor loadings in their different subscales, reliability issues and convergent validity problems. The lack of strong statistical support for the original model led us to a respecification and a reestimation of the model. Although confirmatory factor analysis continued to be used, it should be clearly acknowledged that these analyses are exploratory in the sense that they focus on the detection of misfitting parameters in the originally hypothesized model in order to investigate an alternative structure to better represent the sample of athletes.
The factor analysis using the re-specified model showed an acceptable fit for the Portuguese athletes' sample and confirmed a first-order construct and, as well as, a second-order construct. The first-order construct showed composite reliability, convergent validity and discriminant validity. However, in the re-specification process, doubts about actions' factor possesses only two items and it its recognised to be a problematic issue for some time.
The correlation coefficients between the six subscales of the Portuguese version of the Frost-FPM were somehow analogous to the ones obtained by Frost et al. (1990) .Concern over mistakes presented the highest correlations with all the subscales. Instead, organization was not strongly associated with all the subscales, except for the personal standards subscale. According to Frost and Henderson (1991) organization and personal standards subscales reflect a positive feature of perfectionism and consequently presented a strong correlation. Furthermore, these two subscales capture the first component of perfectionism, namely the tendency to aspire to the highest standards of performance, without the explicit meaning of what violations of those standards might mean to the self Frost et al. (1990) . On the other hand, and similar to Frost et al. (1990) study, organization was not strongly associated with any other subscales.
The model's invariance in the two independent samples was supported, indicating cross validity.
Frost-MPS's concurrent validity has been ascertained and, as expected, scores have exhibited appropriate convergent validity with measures of sport anxiety and fear of failure (Conroy et al., 2007; Frost & Henderson, 1991; Kawamura et al., 2001; Sagar & Stoeber, 2009 ), providing additional support for its construct validity. In previous studies, concern over mistakes dimension was strongly correlated with competitive anxiety (Frost & Henderson, 1991; Hall et al., 1998; Kawamura et al., 2001 ). Likewise, a positive correlation was found in our study with all dimensions of sport anxiety, providing additional evidence for convergent validity.
Correlations between all dimensions of perfectionism and fear of failure reported medium to strong positive correlations and are similar to previous studies (Conroy et al., 2007; Kaye et al., 2008; Sagar & Stoeber, 2009) providing, once more, the concurrent validity of the MPS-F p .
Regarding the re-specification done, it must be recognised that previous investigations of the factor structure have arrived at divergent solutions (i.e., several items did not load on their respective factor and the factor structure was not always replicated). Purdon, Antony, and Swinson (1999) found a three factor solution in a sample of anxiety disorders, and other researchers found four factor solutions (Harvey, Pallant, & Harvey, 2004; Stumpf & Parker, 2000) Further analysis must be done, with different factor solutions.
Finally, there are limitations that need to be acknowledged.
Further research is necessary in order to further establish factorial validity and reliability, namely factorial invariance analysis and exploratory factor analysis. One limitation of this study has to do with the fact that our sample is different from the one that was used by the original authors. The sample of the original authors and most of the studies conducted to inspect the psychometric proprieties were composed by university students, whereas the Portuguese sample originated from adolescents' sports leagues and federations. In our study, a post hoc model modification was used, refining the measurement instrument. This procedure helped to identify factorial ambiguous items that can be removed from the model Markland and Ingledew (1997) . According to Hofmann (1995) , this approach does not comprise the integrity of the a priori model, since the model remains essentially the same; it simply has fewer indicators of its factors. However, it should be unequivocally acknowledged that, since we adopted an exploratory model generation approach and by itself represents a departure from the hypothetic-deductive model testing ideal, which structural equation modelling was principally designed in the first place (P. Bentler & Chou, 1987; Biddle, 1987) , further replication with the resulting model must be done.
This study will promote additional research regarding the psychometric proprieties of one of the world's most widely used instrument to access perfectionism, that until now received scant attention in Portuguese sport context.
